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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments, see the remarks, filed 09/23/04, with respect to the rejection(s)of 
claim(s) 1-12, and 27 under 35 U. S. C 102 (e), Borgwardt reference, have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Kondo et al. (US 5,815,209) and 
Kattaetal. (US 6,1 15,421). 

Withdraw Allowable Subject Matter 

2. The indicated allowability of claims 31 , and 36-46 is withdrawn in view of the newly 
discovered reference(s) to Kondo et al. (US 5,815,209) and Katta et al. (US 6,115,421). 
Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-12, 27, and 43 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kondo et al (US 5,815,209). 
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Re claim 1 , Kondo discloses apparatus and its a method for controlling the 
quantization in a digital video encoder (fig. 7) that comprises a plurality of parallel 
compression engines (183-185 of fig. 7)), wherein the master controller (196 of fig. 7) 
comprising 

means (196 of fig. 7) for determining a target quantization level for a video frame 
(the maximum range of quantization matrix or level, col. 16, lines 40-50); 

wherein the video frame is represented by a plurality of panels (divided frames 
152, 153, 154 of fig. 6A) , each panel comprises a plurality of slices (slices 155-158 of 
fig. 6A), and each panel (divided frame) is processed in parallel by a respective one of the 
compression engines (the divided frame signal (198) is encoded by the encoder (183) of 
fig. 7); 

means (183 of fig. 7) encoding the first slice of each panel in accordance with said 
target quantization level (the slice (155) is encoded based on the encoding control signal 
(206) (quantization level), see col. 16); and 

means (183 of fig. 7) encoding subsequent slices (156, 157, 158 of fig. 6A) in 
each panel in accordance with a quantization level (206 of fig. 7) that is allowed to vary 
from said target quantization level until the last slice of each panel is reached (the 
division controller adjusts the encoding control signal (quantization level or matrix) for 
each slice, or block, or frame); wherein the quantization level used for encoding the last 
slice of each panel is driven toward said target quantization level (the quantization level 
is adjusted to the maximum range of the quantization level). 
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Re claim 2, Kondo further discloses wherein driving step uses piecewise linear 
feedback (206 of fig. 7) to drive the quantization level (the encoding control signal (206 
of fig. 7) indicates the condition such as the quantization level in the maximum range, 
which means the quantization level of the last slice of the image panels is toward the 
maximum (predetermined) quantization level) of the last slice of each of said image 
panels toward said target quantization level. 

Re claim 3, Kondo further discloses wherein said feedback avoids abrupt 
variations in the quantization level between the first and last slice of each of said image 
panels (207 and 206 of fig. 7). 

Re claim 4, Kondo further discloses wherein a group of pictures (GOP) target bit 
rate is adjusted based on a number of film pictures and non-film pictures currently in a 
processing pipeline of at least one of said compression engines (the division controller 
adjusts the GOP target bit based on the inter (motion film pictures) frames an intra frame 
(non motion film pictures). 

Re claim 5, Kondo further discloses wherein a higher target bit rate is provided 
for non-film pictures (the intra pictures are required more target bit rates than the inter 
pictures, MPEG-2 standard). 

Re claim 6, Kondo further discloses the quantization level used for encoding-the 
last slice of each panel is driven toward said target quantization level such that the first 
slice and the last slice of each panel are encoded in accordance with approximately the 
same quantization level (the first slice and last slice are encoded at the same quantization 
level base on the encoding control signal (206 of fig. 7)). 
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Re claim 7, Kondo further discloses a buffer level of said video encoder is used 
to control the start of a new group of pictures (the controller (196 of fig. 7) controlling the 
buffer for next GOP according to MPEG standard). 

Re claim 8, Kondo further discloses wherein said panels are simultaneously 
compressed at the respective compression engines during a frame time (183-185 of fig. 7, 
e.g. the encoders are encoding the divided picture signals 198-200 of fig. 7 are the same 
manner, the same time, based on the encoding control signal (206)). 

Re claim 9, Kondo further discloses wherein the compressed panel data are 
stored locally at the compression engines for subsequent transfer to a video buffer of the 
video encoder within a next frame time (189-194 of fig. 7)). 

Re claim 10, Kondo further discloses wherein data are retrieved from said buffer, 
to form a transport packet, at an average rate equal to a specified video bit rate whenever 
the buffer has at least one transport packet payload's worth of data (195 of fig. 7). 

Re claim 11, Kondo further discloses wherein null packets are substituted for 
video packets to maintain a constant transport bit rate whenever said buffer level falls 
below one transport packet payload's worth of data (code sequence, 204 of fig. 7, has 
constant bit rate). 

Re claim 12, Kondo further discloses wherein a reference quantizer scale is 
calculated for each of said compression engines (quantization matrix is already calculated 
for each compression engines (183-185 of fig. 7)). 
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Re claim 43, Kondo further discloses the division controller (196 of fig. 7) 
delaying a new GOP if there is insufficient space in an encoder buffer (183 of fig. 7) to 
accommodate an I frame (MEPG-2 encoding standard). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 13-15 and 31, 36-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kondo et al (US 5,815,209) and in view of Katta et al. (US 6,1 15,421). 

Re claims 13-15, 31, and 36-46, Kondo further suggests that MPEG encoder would be 
used in the apparatus (fig. 7) having and the buffer fullness level of the video encoder is provided 
by the sum of the levels of the encoder buffer and levels of local buffers at each compression 
engine (fig. 7) but Kondo does not particularly teach the reference quantizer scale for the 
compression engine is calculated and the computing of target quantization level based on a 
complexity estimates from the number of past frames of the MEPG encoder as claimed. 

However, Katta teaches a MPEG standard encoder (figs. 1 and 3-20) to calculate the 
quantizer scale for the compression engine (6 of fig. 3, see also fig. 5), and compute the target 
quantization level based on a complexity estimates from the number of past frames of the MEPG 
encoder (figs. 6, 8, 15a, 15b, 16-17), wherein the reference quantizer calculated based on the 
target quantization level; an accumulation of quantizer scale values (16 of fig. 5, e.g. q_scale) for 
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each compression engine (sumquant), an accumulation (13-15 of fig. 5) of the number of bits 
generated on each compression engine (bitcount); an accumulation (15 of fig. 5) of the number^ 
of macroblocks processed on +he+ each compression engine (MBcount); and a fullness level 
(MAXIMUM TRANSMISSION RATE of fig. 5) of a video buffer of the video encoder (buffer 
level), wherein the compression engine modifies its reference quantizer scale based on a local 
buffer fullness to generate a final quantizer scale value for use in quantization (1 12 of fig. 1, and 
6 and 7 of fig. 3, see also VBV_Buffer_fullness, see fig. 7, col. 8, lines 43-60); wherein a panic 
mode is initiated by the compression engine if the final quantizer scale value is higher than a 
predetermined maximum value, said panic mode maintaining the quantization at or below said 
predetermined maximum value (S26 of fig. 15a, e.g. S27-S30 of fig. 15b); computing said target 
quantization level based on a complexity estimates from a number of past frames (figs. 16 and 
17), wherein: a complexity value (S6 and S7 of fig. 6a) of the most recently encoded I- frame is 
used as the complexity estimate for a current I- frame (e.g. calculating the complexity of CI, I 
frame); an average of the complexity values of the four most recently encoded P-frames are used 
as the complexity estimate for a current P-frame (S6 of fig. 6b); and an average of the 
complexity values of the four most recently encoded B-frames are used as the complexity 
estimate for a current B-frame ((S6 of fig. 6b), see also figs. 7 and 8). 

Moreover, Katta teaches the encoder buffer is a central buffer for the video encoder (7 of 
fig. 3, see col. 8, lines 43-60); setting a target buffer fullness level at the start every GOP (fig. 
figs. 10a, 10b, and 10c; see also col. 8, lines 32-65); the buffer fullness level is driven to the 
target buffer fullness level using feedback control at the start of every GOP (S12 of fig. 6b); 
determining a target number of bits to be generated during encoding of each group of pictures 
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(GopTarget) (S10 of fig. 6b); determining a target number of bits to be generated during 
encoding of each frame (FrameTargetBits) (fig. 8); and allocating the GopTarget bits among 
each frame in the group of pictures in proportion to the complexity estimates for each frame (16 
of fig. 5); scaling the complexity estimates for each frame by a corresponding weighting factor to 
account for different perceptual and statistical characteristics between P, and B frames (figs. 16, 
and 17; e.g. quantization scale); bounding the FrameTargetBits to a fraction of a maximum 
allowable number of bits for the frame to avoid panic mode (fig. 7, e.g. upper and lower limits, 
col. 8, lines 18-60); setting a lower bound for the target quantization level for P and B frames if 
the quantization level for the current P B frame is lower than a previous quantization level for a 
corresponding P or B frame (col. 8, lines 43-60, e.g. B-picture); delaying the encoding of a new 
Group of Pictures (GOP) if there is insufficient space in an encoder buffer to accommodate an I 
frame (2 of fig. 3, e.g. for delaying GOP controlled by the controller (6 of fig. 3)); determining a 
maximum number of bits encoding of the current frame is allowed to generate (FrameMaxBits) 
(12 of fig. 4); initiating a panic mode below a threshold, said panic degradation in video quality 
in the event that FrameMaxBits falls mode allowing a graceful (S20-S26 of fig. 15a); in the 
event that FrameMaxBits falls below a first threshold, non-intra DC coefficients are preserved 
during panic mode encoding, while other DCT coefficients are dropped (PICTURE SKIP 
SIGNAL OUTPUT, S27 of fig. 15a); in the event that FrameMaxBits falls below a second 
threshold which is lower than said first threshold, the of the non-intra DC coefficients is scaled to 
reduce the magnitude of the non-intra DC coefficients (S27, S29 of fig. 1 5b). 

Taking the teachings of Katta and Kondo as a whole, it would have been obvious to one 
of ordinary skill in the art to incorporate the teachings of Katta into the encoding apparatus of 
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Kondo for the same purpose of encoding video image for each panel. Doing so would allow the 
encoding apparatus and method capable of distributing bits appropriately depending on the 
difficulty in encoding moving picture and of controlling an optimum quantizing width on the 
basis of the target number of generated in one picture segment group. 

Allowable Subject Matter 

7. Claims 32-35 and 47 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Liu et al. (US 6,731,685 Bl) discloses a method and apparatus for determining a bit rate 
need parameter in statistical multiplexer. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung T. Vo whose telephone number is (703) 308-5874. The 
examiner can normally be reached on 6:30 AM - 3:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris. Kelley can be reached on (703) 305-4856. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Tung T. Vo 
Primary Examiner 
Art Unit 2613 
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